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Abstract

St udi es were conducted in 1986 and 1987 on Cascade Reservoir to
determne: (1) when and where yellow perch Perca flavescens spawn, (2)
techni ques that could be used to obtain an index of perch abundance, (3)
the age conposition and growth rate of perch, and (4) to assess changes in
speci es composition. Perch spawned throughout the main body of the
reservoir in late April and early May in 1986. Few egg strands were found
in the northern arms. Tow nets were effective for capturing subyearling
perch (up to about 20 mmin length), with nighttine catches |arger than
those nade in daylight. Seine hauls along the shoreline were effective for
cat chi ng subyearling and yearling perch (253,300 in 1987), with the age
conposition apparently dependent on year-class strength. Yearling and
ol der perch were caught by trawling a net with a 32 mmnesh cod end in late
sumrer, and by overnight sets of experinmental gill nets. In an abbreviated
creel census, we found that catch rates in 1987 were sinmilar to the higher
rates observed in previous years. Gowh rates of perch in the reservoir
were relatively good, but variable, and may be affected by fluctuations in
year-cl ass strength (seine catch rates of subyearlings in 1987 were 130
times higher than in 1986).

Recommendat i ons

1. Random y sel ect permanent beach seining |ocations and seine each site
once per year between 15 August and 15 Septenber. Enumerate perch and
determ ne I ength frequency distribution of catch

2. Col l ect data on anbient air tenperature, nean daily reservoir
el evation, nmean daily water tenperature at outflow, and measure w nd
vel ocity during spring spawni ng peri od.

3. Correl ate nmean catch of age 0 perch and neteorol ogical data to
deternmine factors that regul ate yell ow perch abundance i n Cascade
Reservoir. Factors include nmean air and water tenperature for 15 days
after iceout, summer degree days (>14°), and nean wi nd vel ocity during
spawni ng and early |arval stage

4, Col l ect creel census data on 1 weekend day per week from June through
August of each year. Data woul d include nunber of anglers, hours
fished, nunber and species of fish caught, scale sanples from perch
and | ength frequency of perch in the catch. This data can be used to
track the perch fishery and to determnmi ne whether beach seining data
accurately reflects future fishing success.



I ntroduction

The primary goal of this project was to provide biologists with
st andardi zed sanpling techniques to allow efficient nonitoring of annua
fluctuations in yellow perch (Perca flavescens) abundance in Cascade
Reservoir. An index of abundance will provide a basis for the
identification of: (1) factors which regul ate yell ow perch abundance, (2)
opti mum | evel s of yell ow perch abundance, (3) species interactions, and (4)
predi ction of angler success. Techniques investigated for nonitoring perch
abundance included tow netting, beach seining, trawing, gill netting, and
angl er creel survey.

A second goal of the project was to see if growh rates of yell ow perch
are variable between years and rel ated to abundance of a year-class of
fish. Age information was used with data fromthe creel survey and from
beach seine, trawl, and gill net catches, to determ ne year class abundance
of yellow perch and relative contributions to the fishery of each age
cl ass.

Cascade Reservoir began filling in 1948 and reached full storage in 1957
(USGS 1984). During the first few years fishing was good for rainbow trout
(Oncorhynchus nyki ss) and kokanee sal non (0. nerka), but then northern
squawfish (Ptychocheil us oregonensi s) became a dom nant species (Casey
1962). In 1958 chenical treatnment of the major tributaries was initiated
to reduce northern squawfi sh abundance. Rotenone drip stations were used
until 1967 at major tributaries during spring. spawning mgrations. Between
1968 and 1974 squawfish eradi cation efforts continued using squoxin. By
1974 northern squawfi sh abundance had been significantly reduced (Wl sh
1975). Since 1974 naturally produced yell ow perch and hatchery rai nbow
trout and coho sal non (Oncor hynchus ki sutch) have nade up nost of the
harvest (Welsh 1976; Reininger et al. 1982).

Cascade Reservoir supports one of the nmost popular fisheries in |Idaho
(Mallet 1980). Anglers fished nore than 400,000 hours during an 11 nonth
period in 1980-1981 and yell ow perch made up over 70% of the harvest
(Reininger et al. 1983). During the June 1986 to May 1987 period of the
nost recent creel survey, anglers fished 400,560 hours and caught 528, 000
yel |l ow perch (Anderson et al. 1987). Yellow perch made up 75 to 90% of the
catch except during Cctober, Novenber, and April. Angler success has been
vari abl e on Cascade Reservoir, perhaps a result of large fluctuations in
yel  ow perch year class strength.

nj ectives
1. Determine the tinme, location and tenperature, at which yell ow perch
spawni ng occurs.

2. Devel op techniques for establishing an i ndex of abundance of yellow
per ch.



3. Det erm ne age conposition and growh rates of yellow perch in Cascade
Reservoir.

4. ldentify changes in species conposition within the reservoir

Study Area

Cascade Reservoir, created by the construction of an earth-fill dam
across the North Fork of the Payette River, is |ocated near the town of
Cascade in west-central Idaho (Figure 1). The Bureau of Reclanation used
the reservoir to store water for irrigated lands in the Payette Division of
the Boi se Project and hydropower production at Cascade Dam and the Bl ack
Canyon Power Pl ant near Emett, | daho.

CASCADE T
RESERVOIR

* 1986 Day
* 1987 Day and Night
* 1987 Night

Figure 1. Map of Cascade Reservoir with 1986 day and 1987 day and night
tow net sampling locations.



Cascade Reservoir had a surface area of 28,300 acres at full pool, a
length of 27.4 km a maximumw dth of 6.4 km and a nean depth of 7.6 m
Four major tributaries, formng |arge enbayments, entered the reservoir at
the northern end. The enbaynents are relatively narrow with subnerged tree
stunps, steep sand beaches, and large nud flats. The west side of the
reservoir had a nud and silt substrate and a shall ow sl oping shoreline. On
the east side the shoreline was noderately sloping with a sand substrate.

The reservoir was consi dered nmesotrophic by Kl ahr (1986). d ark and
Woten (1975) reported nutrient additions to the reservoir resulting from
poi nt and nonpoi nt sources. Point sources included effluent fromthe City
of McCall sewage treatnent plant and | eaching fromthe McCall landfill.
Nonpoi nt sources were believed to be the largest contributor of nutrients
with livestock grazing, agriculture, and sivicultural practices being the
primary sources (Zi nmrer 1983).

Eut rophi cation of the reservoir has resulted in sumer al gae bl oons with
di at oms (Cyanophyta) nost abundant during May-July, and bl ue-green al gae
(Chrysophyta) dom nant during August-Novenber (Cl ark and Woten 1975).
Rei ni nger et al. (1982) reported oxygen depletion in the hypolimion. Low
oxygen conditions occurred in the hypolimion tw ce yearly during periods
of stagnation (sunmer stratification and winter ice cover) when
deconposition of organic nmatter used the avail abl e oxygen (Kl ahr 1986).

Met hods
Spawni ng.

The tinme, location, and tenperature at which yell ow perch spawni ng
occurred was assessed by wal king the shoreline during April and May 1986
Random y sel ected shoreline areas were sanpl ed throughout the reservoir,
and spawning | ocations were identified by the presence of egg strands
washed up on the beach. Tine of spawning was estimated by nonitoring egg
strands on a subrmerged conifer tree which the perch used as spawni ng
substrate. The conifer, |ocated near Sugerloaf |sland, was nonitored
al rost daily frommd-April to md-My and egg strands enunerated and
removed fromthe tree. Surface water tenperatures were nonitored.

I ndi ces of abundance.

Techni ques investigated to nonitor annual fluctuations in abundance of
yel | ow perch included: (1) collection of larval fish in plankton tow nets,
(2) collection of age 0 and | fish during late sumer with a beach seine,
(3) collection of age | and older fish in an otter trawl, (4) collection of

age | and older fish in experimental gill nets, and (5) collection of data
for age Il and older fish via a creel survey. In 1986, sanpling was
conduct ed during daylight, except for gill nets which were fished from dusk
until dawn the followi ng day. In 1987, tow netting and trawing were
conducted during day and night, gill netting was discontinued, and a cree
survey was conducted

We sanpled with tow nets, a beach seine, and a trawl in 1986 and
determ ned sanpl e sizes for 1987 from nean catches and coefficients of



vari ation obtained in 1986. M ninum sanple size was cal cul ated to detect
50% di f f erences between neans with a 10% probability of a type Il error.
Neyman al | ocati on based on size of each strata was used to determ ne sanple
sizes for individual strata.

Tow Nets.-Pelagic larval fish were sanpled with paired conical plankton
tow nets (0.5 mdianeter, 2.0 mlength, and 1.0 nm stretch nmesh) from 28
May to 27 June 1986 and from 15 June to 3 July. 1987.

Tow nets were suspended froma 3.7 mcrossbar, mounted mnidship, which
positioned themin undi sturbed water. A standardi zed haul consisted of
towing the nets for 5 mnutes at 1.28 nm's. During May 1986, the tows were
oblique: 1 mnute each at surface, one-neter, two-nmeter, and three-neter
depths. Al tows were nade at the surface during June 1986 and in 1987.
Vel ocity was neasured with a handheld pitot tube. Al sanpling was
conducted during daylight in 1986, and during day and night in 1987.

Sanpl e | ocations were selected by stratified random design in 1986. The
reservoir was stratified by area and depth. Fifteen permanent stations
were selected, 3 in areal, and 6 in areas Il and Il (Figure 1). Stations
were equally distributed between three depth strata; shallow (0-4.6 n),
intermediate (4.5-9.1 m, and deep (>9.1 n) water. Three tows were
conducted at each sanpling | ocation per sanpling period. Sanpling periods
were 28 May-2 June (SP 1), 11-13 June (SP 2), and 24-27 June (SP 3).

In 1987, sanpling locations were randonmy selected fromthe sane depth
strata as in 1986, however, the reservoir was not stratified by area.
Ei ghty-seven sanpling sites were selected; 17 in shallow, 35 in
intermedi ate, and 35 in deep water. W fished 26 sites during the day and
ni ght between 15-25 June 1987 to deterni ne whet her night sanpling would be
more effective than day sanpling. Sites were fished both day and night
within the same 24 hour period when possible. Atotal of 26 day and 66
ni ght tows were made in 1987 (Figure 1).

Catches fromthe two nets were conbined and fixed in 10% formalin. After
fixation, fish larvae were separated from pl ankton and preserved in 70%
ethanol. In the | aboratory, larvae in each sanple were counted and a
random sanpl e of 30 selected froma grid marked tray for identification and
| ength neasurenent to the nearest 0.5 mm using a variable power dissecting
scope.

Sei ning. -Yellow perch were sanpled with a 2.4 mdeep x 30.5 mlong beach
sei ne during Septenber-Cctober of 1986 and August- Septenber of 1987. The
seine was constructed with a 2.4 mx 2.4 mx 2.4 mbag and 6.35 mm knot | ess
nyl on mesh. A standard haul consisted of anchoring one end of the seine
onshore and deploying the net in a semicircle using a snall boat. The boat
was beached and the seine pulled straight into the shoreline.

Thirteen randonmly sel ected | ocations were seined in 1986 (Figure 2).
Three haul s were nade at each |location in Septenber and in Cctober, when
possi ble. Thirty-nine hauls were nade in Septenber and 36 in Cctober: |ow
wat er prevented sanpling at 3 sites in Cctober
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Figure 2. Beach seine sampling locations at Cascade Reservoir, 1986 and
1987.

In 1987, the reservoir was divided into three strata, (north, west, and
east) to reduce sanple variance and deternmine if any of the three were
representative of the entire reservoir. Forty-nine |ocations were sanpl ed
in 1987; 17 in the north, 12 in the west, and 20 in the east (Figure 2).

Al fish captured in the seine in 1986 were enunerated and nmeasured for
total |engths and a subsanpl e of yell ow perch was randomy sel ected for
wei ghts. In 1987, catches were |large, so estinmates of the nunber of young-
of -t he-year perch were nmade volunetrically. W placed the perch into a
graduat ed bucket and neasured the anobunt of water displaced. W nade
repeat ed counts of the nunmber of perch necessary to displace a neasured
vol ume of water to determ ne total catch. Random sanples of fish were
nmeasured for length and weight in 1987

Traw i ng. - Yel |l ow perch were sanpled with a 4 seam sem -bal | oon otter
traw during Septenber-Cctober of 1986, and Jul y- August of 1987. The traw
was constructed with a 4.3 mhead rope, 38.1 nmstretch nesh body, 31.8 mm
stretch mesh cod end, and a 6.4 nmnesh cod end |liner. The net was towed
with a 4.6 mlong boat powered by a 50 horsepower outboard engi ne. The



trawl was towed with 2 lines (warps); one attached to each otter board.
The warps were fastened to a 3.7 mspreader bar attached midship to all ow
the net to spread fully.

The traw was fished on the bottom Warp | engths were adjusted dependi ng
on water depth at each sanpling site to avoid lifting the net off the
substrate. In 1986, maxi mumwarp | ength was 46 m |l ong which allowed a
mnimumwarp length of 3 tinmes the depth of water fished. In 1987, warp
lines were | engthened to 82.3 mwhich allowed us to use warp lengths 6 to
10 tines the water depth. The net was set and retrieved by hand: one
wor ker handl ed each warp line. During retrieval the boat was driven at
reduced speed to allow retrieval but still prevent fish from escapi ng out
the mouth of the net.

Trawl hauls were conducted at speeds fromO0.8 to 1.28 m's (dependi ng on
depth) for 5 to 20 minutes during 1986. W assunmed that perch were equally
susceptible to capture at speeds fromO0.8 to 1.28 m s and adjusted catches
to the equivalent of a 5 mnute haul at 1.28 m's or a |linear distance of
384 m In 1987 all sanpling was done at 1.28 nis for 5 or 10 m nutes. Al
sanpl i ng was done during daylight in 1986 and during day and night in 1987.

In 1986, 22 traw hauls were nade at randonmly sel ected | ocations
t hroughout the reservoir (Figure 3). In 1987, the reservoir was divided
into three depth strata; shallow (0-4.6 m, internediate (4.5-9.1 m, and
deep (>9.1 m, to reduce sanple variance and to identify strata that m ght
be representative of the entire reservoir. W sanpled 66 |ocations in the
three stratumduring daylight in 1987; 15 shallow, 47 internediate, and 4
deep (Figure 3). To determine if night sanpling would be nore effective
than day sanpling we traw ed at 21 sites once during the day and once at
ni ght between 14-30 July, 1987. Sites were trawl ed both day and ni ght
within the sane 24 hour period when possible.

Trawl catches were counted and a subsanpl e of yell ow perch was randomy
sel ected for assessnent of total |ength, weight, and sex. Scal e sanples
were taken fromselected |l ength classes. Al catches were standardized to
the equivalent of a 5 mnute haul at 1.28 m's.

G Il Netting.-Yellow perch were sanpled with experinmental gill nets
during August 1986. Horizontal gill nets neasuring 1.8 mdeep x 38.1 m
Il ong (stretch nmeshes 2.54, 5.08, 7.62, 10.16, and 12.70 cn) and 1.8 m deep
X 45.7 mlong (stretch nmeshes 2.54, 3.81, 5.08, 6.35, 7.62, 8.89, 10.16
and 12.70 cn) were fished fromthe surface to the bottomat 1.8 m
intervals. The nets were set in a line; the first on the surface, the next
set at 1.8 m and each subsequent net set 1.8 mbelow the top of the
previous net. Mdwater sets were suspended by float jugs attached to the
float line at 6.4 mintervals. Nets were set to fish continuously from
surface to a depth of 7.3 mor 9.1 mdepending on |location. Nets were set
just prior to darkness and retrieved the foll ow ng norning.

Five gill net stations were selected on the basis of nost frequently used
sites in past research (Figure 4). Three to 5 nets were fished for 2
ni ghts at each location during the sanpling period. Catches were
enurerated and total length of all fish was neasured.
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Figure 3. Trawling locations for 1986 day and 1987 day and night
sampling in Cascade Reservoir.

Creel survey.-An abbreviated creel survey was conducted during 1987 to
deternmine if a limted amount of angler effort, catch, and catch per unit
effort data could be used as an index of age Il and ol der yell ow perch
abundance. Anglers were contacted on 1 randomy sel ected weekend day per
week begi nning 13 June and continuing until 22 August. Contacts were made
by 1 or 2 workers at bank angling |ocations and boat ranps. Each sanpling
day 1 or 2 workers would drive around the reservoir interview ng as nmany
anglers as possible in an 8 hour day. Total hours fished, nunber of
anglers in each party, boat versus bank fishing, nunber of fish caught by
species, and total |engths and weights of fish in creels were recorded.

Catch per unit effort was deternmined for age II, 1l1l, and IV and ol der
yel | ow perch. Boat and bank angler catch data was anal yzed separately,
however, because of sinmilarities in fishing techniques for various species
in the reservoir, catch data was not separated by species sought or fishing
techni que. A standard unit of effort was 1 rod fished for 1 hour
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Figure 4. Gill net sampling locations in Cascade Reservoir, 1986.
Age and growth

Yel |l ow perch included in the age and growth anal ysis were coll ected
during May- Cct ober 1986 with seine, traw, gill nets, and rod and reel; and
from June- August 1987 with seine, trawl and creel survey. Sex was
determ ned by dissection. Total (1987) and fork | engths (1986) were
measured to the nearest 1.0 nm Wi ght was determined with handhel d
scal es. Fi sh wei ghing <50, 50-150, and 151-500 g were wei ghed to the
nearest 0.5, 2, and 5 g, respectively.

Age of yellow perch was determ ned fromlength frequency histograns and
scale analysis. Scales were taken fromthe left side, one or two rows
above the lateral line directly below the insertion of the anterior dorsa
fin (Joeris 1957). Scales were cleaned in distilled water and i npressions
were nade on cel lul ose acetate sheets using a hydraulic press equipped with
heating plates. Scale inpressions were nade using 10,000 | bs pressure at
150°F for 10 seconds. Inpressions were projected with a mcrofische reader
with 37.5X magnification. Age was determ ned by counting annuli. The
di stance fromthe focus to each annulus and the anterior margin was
nmeasured to the nearest 1.0 nmto deternine the body scale rel ationship.
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The rel ati on between scal e radi us and body | ength was determn ned by
pol ynom al regression of total length, anterior scale radius, and anterior
scal e radi us squared:

TL = a,+b, (ASR) +b,( ASR)2 [1]

where: TL = Total body length (mm)
ASR = anterior scale radius x 37.5 (M),
a, = y-intercept,
= expected change in TL for each unit change in
anterior scal e radi us,
b, = expected change in TL for each unit change in
(anterior scale radius)?

Length at annulus formati on was backcal cul ated with the direct proportion
met hod:

L = C+(S/S)*(L-0 [2]

where: L;i = Length of fish when annulus i was fornmed, L
= Length of fish at capture,
Si = Length of scale radius to annulus i,
S = Length of total scal e radius,
C = Correction factor (equivalent to length at scale

formation).

Age-1l ength keys were constructed fromage and |l ength data collected during
August 1986 and 1987. The keys were constructed by splitting August perch
catches into 5 mmlength classes and determ ning the proportion of fish in
each age class within each length class (Ricker 1975). Catches were then
multiplied by these proportions within each length class to estimte age
class conposition of sumer perch catches.

The total length-fork length relationship was calculated for yell ow perch
in 1986 using geonetric nean functional regression (R cker 1975)

FI = TI(b)+a’ [3]

where: F1 = fork length (nm),

Tl =total length (nm,
b' = sl ope,
a' = y-intercept.

Total |ength-weight relationships were cal culated with geonetric nean
functional regressions of log total Iength and | og weight (Ricker 1975):

log w= (log 1)(b")+a' [4]

where: log w = 1og of weight (grans), |og
1 =1og of total length (nMm), b' =
sl ope,
a' =y intercept.
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Fulton's condition factor was cal cul ated to all ow conpari sons of perch
condi tion between years at Cascade Reservoir and with other perch popul ati ons:

Fulton's K= wP [5]
where: b = 3,
w = wei ght (grans),
1 =total length (nm.

Resul ts

Spawni ng

Egg strands that had washed up on the shore were observed throughout the
mai n reservoir south of Poison Creek. The hi ghest nunbers were recorded in
the central portion of the reservoir along the east and west shore while
few egg strands were observed in the northern portion of the reservoir
(Figure 5). Observations of egg strands deposited on a subnerged conifer
| ocat ed near Sugerloaf |sland, indicate yellow perch spawned from
approximately 28 April to 11 May in 1986, and surface water tenperatures
ranged from8 to 11.5' C during this tine period. Spawning activity peaked
on 30 April with 5 egg strands deposited during a 24 hour period.

Z_.

RESERVOIR

® Egg Strands Observed
O Egg Strands not Observed

N. F. Paystte River

Figure 5. Locations where yellow perch egg strands were observed during
'May and June, 1986, on the shoreline of Cascade Reservoir.



12

I ndicies of abundance

Tow nets.-In 1986, 791 yell ow perch were captured in tow nets conpared to
26,111 in 1987. Yellow perch were the only fish species captured in tow
nets during both years.

Mean total tow net catches of age O perch in 1986 during daylight were
hi ghest during the first sanpling period (May 28 to June 2) with a nean
catch of 10.7 t 3.4 (95% confidence interval) per 5 mnute haul. Catch
rates declined to 6.7 t 2.0 during the second sanpling period (June 11-13)
and were | owest during sanpling period 3 (June 24-27) at 0.3 = 0.2 (Figure
6) .

600 ]
o 1986 Day
0 1987 Day _ I n=19
SO0 4 1987 Nigt l
400
jé ¥ n=28
(@] _ [] n=8
O »300
5 B
O 200- '
= n=19 g
100
n=18
0 ? n-45 | ] § n-44| 1 g laﬂ.4‘4 ¥
27 31 5 10 15 20 25 30 4
May _ June July

Figure 6. Mean tow net catch with 95% CI of age 0 yellow perch for 1986
day and 1987 day and night sampling in Cascade Reservoir.

In 1987, nean daylight catch rates were 311.0 + 195.8 from 15-19 June and
38.9 £ 27.7 from 22-25 June, 1987. Catch rates at night werehi ghest
bet ween 19-24 June (mean 521.9 t 286.9) and declined over tine to a | ow of
151.9 £+ 159.9 during July 1987 (Figure 6).

Mean total |ength of age O yell ow perch caught in tow nets during 1986
and 1987 ranged from8.9 mMmmin May 1986 to 22.5 mmin July 1987, reflecting
grow h over tinme (Figure 7).
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Figure 7. Mean total length of yellow perch captured with tow nets in
Cascade Reservoir during May-June 1986 and June-July 1987.

In 1987 the mean catch at night (474.7 + 228.7 fish/tow) was
significantly larger (paired t test, p = 0.004) than the mean catch during
the day (122.65 t 78.03) between 15-25 June (Figure 8). Larvae captured
during night sampling were larger than fish captured during

daylight (Figure 9).
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Figure 8. Mean catch per 5 minute tow at 1.28 m/s of yellow perch with
95% CI for day versus night tow net sampling in Cascade Reservoir, 15-25

June, 1987.
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Figure 9. Length frequencies of yellow perch captured during day versus
night with tow nets in Cascade Reservoir, 15-25 June 1987.

Seining.-In 1986, 2,103 yellow perch were captured in 39 beach seine
hauls during September. The catch was made up of 72.4% age 0 perch (1522
fish), 27.1% age I (569), 0.5% age II (10), and 0.1% age TII (2). Mean
catch per seine haul was 39.0 £ 19.3 age O perch and 14.6 + 15.3 age I
perch (Figure 10). During October, the total catch of yellow perch was 618
in 36 seine hauls. Mean catch declined to 16.3 + 19.1 age 0 and 0.8 £ 1.0
age I perch (Figure 10).

90
80 September
70 -
60 -
S50 -
40
30 -
S  20-
3 10 -
[ o -
8 90
- 80 - October
70 -
60 -
50 -
40 -
30 -
20 -
10 -
o ¥ v ——

(o] | 1l mn
Age

Figure 10. Mean catch with 95% CI of age 0,I, II, and III yellow perch
captured in a beach seine in Cascade Reservoir during September (n=39) and
October (n=36), 1986.
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In August and Septenber 1987, 253, 324 perch were captured in 49 beach
seine hauls. The catch was 99. 9% age 0 perch (252,987 fish), with 20 age
I, 26 age Il, 288 age IIl, and 4 age IV and ol der perch. Mean catch per
seine haul was 5163 t 1990 age O perch and 0.4 t 0.4 age | perch. Mean
catch of age O yell ow perch per haul was significantly larger in 1987 than
in 1986 (Mann-Wiitney p  0.0001), but the reverse was true for age | perch
(Figure 11).

" Meon Cotch (Thousonds)

154 n=39

o a— =49
1986 1987

Figure 11. Mean catch with 95% CI of age 0 and age I yellow perch
captured in a beach seine in Cascade Reservoir during September 1986 and
August-September 1987.

Trawl i ng. -1 n Septenber and Cctober 1986, 804 perch were caught in 22
daytime traw hauls. The total perch catch consisted of 24.8%age | (200),

64.5%age Il (520), 10.0%age |1l (80) and 0.3% age IV and ol der fish (3).
Perch catch per standardi zed haul (5 mnutes at 1.28 nis) was 4.3 £ 4.0 age
I, 16.1 £ 13.0 age Il, 2.5t 3.5 age Ill, and 0.1t 0.3 age IV and ol der

perch (Figure 12).

In July and August 1987, 3120 perch were caught in 66 daytine traw
haul s. The perch catch consisted of 1.5% age | (46), 7.5%age Il (234),
88.2% age Il (2752), and 2.8%age |V and ol der fish (88). Perch catch per
5 minute haul was 0.7t 0.5 age |, 3.5t 2.6 age Il, 41.8 + 20.6 age |11,
and 1.3 £ 0.6 age IV and ol der fish (Figure 12).

Traw i ng was conducted between 1.6 and 12.2 mdepths in 1986, but perch
were only captured at depths between 3.7 and 9.1 m |In 1987, we sanpled
between 1.8 and 12.1 m dept hs and caught perch between 1.8 and 10.7 m
depths (Figure 13).
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Figure 12. Mean catch with 95% CI of age I, II, III, and IV and older
yellow perch captured with a trawl in Cascade Reservoir during September-
October 1986 (n=22) and July-August 1987 (n=66) during daytime.
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Figure 13. Trawl catch per 5 minute haul at 1.28 m/s of yellow perch by
depth in daytime in Cascade Reservoir, 1986 and 1987.

Traw i ng was conducted at 21 locations during day and night in July 1987
Mean catch of perch was not significantly different (paired t, p = 0.789)
for day (nmean.= 110.2 t 63.8) and night (nmean = 121.1 + 53.0) trawl haul s
(Figure 14). Length frequency distributions of perch caught during day and
night were sinlar (Figure 15).
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Figure 14. Mean catch per 5 minute haul of yellow perch for day and
night trawling in Cascade Reservoir, July 1987.
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Figure 15. Length-frequency of yellow perch captured in a trawl during
day and night sampling at Cascade Reservoir, July 1987.
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G Il Netting.-During August 1986, 756 yell ow perch were caught in gil
nets. The catch consisted of 85 age | (11.2%, 393 age Il (52.0%, 130 age
11 (17.1%, and 149 age |V and ol der perch (19.6% . Ml es made up 24.6%
of the perch catch and femal es 75.4% Yell ow perch made up 11. 3% of fish
caught in surface nets, rainbow trout 9.1% coho salnon 1.1% kokanee
sal nron 3.3% northern squawfi sh 56.6% sucker (Catostonus spp.) 14.6% and
bul | head (I ctalurus spp.) 4.0% (Figure 16). Species conposition for all
dept hs conbined (0-9.1 mM was 43.5% yel | ow perch, 4.0% rainbow trout, 1.5%
coho sal non, 2.2% kokanee sal non, 24.2% northern squawfi sh, 19.6% sucker,
4.0% bul | head, and 1. 0% whitefish (Figure 16).

Surface

Kokanee (3.3%)

Coho Salmon ;1.1%) Yeliow Perch (11.3%)
Brown BullHead (4.0%) .

Northern Squawlish (56.6X)

Whitefish (1.0%)

All Depths
Kokanes

43
Rainbow Trout (4.0%) ¢S Yollow Perch (43.5%)

Sucker {19.6X)

Northern Squawfish (24.2%)

Figure 16. Species composition of experimental gill net catches (surface
and all depths) in Cascade Reservoir, August 1986.

In past studies, species conmposition has been assessed at Cascade
Reservoir using gill nets fished at surface and sub-surface prinmarily.
Speci es composition of gill net surface catches in 1986 was sinilar to
those found in 1969 and 1972 (Figure 17). In 1959 and 1973, northern
squawfi sh were relatively nmore abundant than in other years, but the sanple
size was small in 1973 so that conparison nmay be of linmted val ue.
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Northern Squawfish HEE Brown Bullhead
B2 Sucker A Coho

Figure 17. Species composition of surface gill net catches in Cascade
Reservoir, 1959-1986.

Speci es conposition fromcatches at all depths in 1986 was simlar to
that found in 1980 and 1981 (Figure 18), with gill nets and fyke nets used
inthe latter two years. In 1968 squawfi sh were nost abundant in Merw n
trap catches and | east abundant the next year in gill net catches. Yellow
perch have been the npbst abundant species in the 1980's.

[T Yellow Perch Rainbow Trout
Northern Squawfish W Brown Bullhead

Figure 18. Species composition of vertical gill net catches in Cascade
Reservoir, 1968-1986.
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Creel Survey.-Between 13 June and 22 August 1987, anglers fishing from
the bank were surveyed and they had fished 803 hours and caught 1,617
yel l ow perch. Anglers fishing fromboats fished 1,218 hours and caught
2,096 yell ow perch. Catch rates for boat anglers were |owest during June
(1.4 perch) and hi ghest during August (2.2 perch) (Figure 19). The age
conposition of the catch (2% age I, 82%age IIl, and 16% age |V and ol der
perch) was sinilar for both boat and bank anglers and did not vary nuch
during the sumrer of 1987.
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Figure 19. Catch rates of age I, II, III, and IV and older yellow perch
by bank and boat anglers at Cascade Reservoir during June, July, and
August, 1987. Sample size refers to number of perch caught by anglers in
survey that were measured.

Catch rates of yell ow perch by boat anglers in 1987 were simlar to those
found in 1975, 1980, and 1986 and higher than all the other years
previ ously studied (Figure 20). Bank anglers had hi gher catch rates of
yel l ow perch in 1987 than in any year previously investigated. Catch rates
of boat anglers are probably nore indicative of consunptive fishing success
on the reservoir, because bank anglers tended to catch and rel ease nore
smal l er fish, which were included in catch rates. Rel eased fish were not
nmeasured by creel clerks, therefore the size and age conposition reported
is for fish that were kept.

Age and growth

Length frequency distributions and scal e anal ysis were used to age yel | ow
perch captured with rod and reel, beach seine, trawm, and gill nets. Scale
neasurenents of 336 yell ow perch captured in 1986 and 1987 were used to
determ ne the body-scale relation of yellow perch in Cascade Reservoir.
The rel ation between anterior scale radius (ASR) and body |ength (TL) was
curvilinear (Figure 21).
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Figure 20. Catch rates of yellow perch by bank and boat anglers at
Cascade Reservoir, June-August 1965-1987.
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Figure 21. Relation between anterior scale radius (mm * 37.5) and total
length of yellow perch in Cascade Reservoir, 1986-1987.

Length at annulus formati on was backcal cul ated for 188 female, 92 mal e,
and 7 unsexed perch with the proportional nethod. The ol dest perch sanpl ed
were age VIl fenales. Fenales were |onger than nales by age Il (Table 1).

Cascade Reservoir supported a relatively fast grow ng perch popul ation.
At age 3, yellow perch in Cascade Reservoir were | onger than all but one of
the ot her popul ations conpared (Table 2).
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In 1986, 130 perch were aged to devel op an age-length key for use in
determ ni ng age of perch fromlength frequency distributions. The | ength
frequency distributions of August catches graphically depict the age-length
keys for 1986 and 1987 (Figures 22 and 23). The August age-length keys were
used to separate sunmmer catches by age class during both years.
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Figure 22. Length frequency distributions for female and male yellow
perch age I, II, III, and IV and older, August 1986.
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Figure 23. Length frequency distributions for female and male yellow
perch age I, II, III, and IV and older, August 1987.
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Yel |l ow perch total length-fork length relation (Figure 24) was cal cul ated
usi ng geonetric mean functional regression for 1295 perch caught in 1986
Total |ength-weight relations of perch were determnmi ned using geonetric nean
functional regressions of log total length and | og weight. Length and
wei ght measurenents of 1293 perch were regressed in 1986 (Figure 25) and
250 perch in 1987 (Figure 26) and the relations were described by sinlar
equati ons:

Log W= Log TL (3.2634) + (-5.5320) [ 6]
Log W= Log TL (3.1413) + (-5.2583) [ 7]

320
300 - FL=0.9495*(TL)+(~0.0056) 2
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Figure 24. Relation between total length and fork length of yellow perch
captured in Cascade Reservoir, 1986.
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Figure 25. Relation between total length and weight of yellow perch
captured in Cascade Reservoir, June-October, 1986.
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Figure 26. Relation between total length and weight of yellow perch
captured in Cascade Reservoir, June-September, 1987.

Lengt h-wei ght relations of various |length classes of yell ow perch were
conpared using geonetric mean regressions of perch 37-79 nmm (age 0), 90-129
mm (age 1), and 180-220 mm (age Il and I11) (Figure 27). The sl ope of
regression lines (b values) ranged from 2.754 for age O perch sanpled in
1986 to 3.550 for age | perch sanpled in 1987.

Conpari sons of body formwere made using Fulton's condition factor. This
condition factor is not theoretically correct, since b values froml ength-
wei ght regressions were not equal to 3, but it will provide a basis for
conpari sons of perch condition between years at Cascade Reservoir and with
ot her perch popul ations. Condition of all length classes conbi ned was
1.092 x 10-° in 1986 and 1.104 x 10-° in 1987 (Table 3). Perch 39-79 mm
total length had the | owest condition (0.881 x 10-° and 0.979 x 10-° for
1986 and 1987, respectively). Perch 180-220 nmtotal Ingth had the

hi ghest condition factors (1.196 x 10-° and 1.205 x 10°' for 1986 and 1987,
respectively).
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weight for yellow perch 37-79 mm (age 0), 90-129 mm (age I), and 180-220 mm

(age IT or III) captured in Cascade Reservoir during 1986-1987.
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Tabl e 1. Backcal culated | ength of yellow perch at each age for
femal e, mal e, and conbi ned sex in Cascade Reservoir in 1986 and 1987.

Length at Age

Age Sex Nunber I Il 11 IV \% Vi VIl VI
| Femal e 13 71
Mal e 11 70
Conbi ned 31 70
I Femal e 81 73 139
Mal e 29 73 128
Conbi ned 110 73 136
(| Femal e 73 66 122 184
Mal e 37 68 121 165
Conbi ned 110 67 122 178
Y] Femal e 2 57 105 141 195
Mal e 5 73 125 174 208
Conbi ned 7 69 119 165 204
v Femal e 6 65 127 187 220 246
Mal e 8 70 132 176 203 226
Conbi ned 14 68 130 180 211 234
V| Fenal e 9 63 134 194 295 251 268
Mal e 1 66 122 173 191 208 219
Conbi ned 10 63 133 192 222 247 263
VI | Femal e 1 66 132 195 225 240 254 269
Mal e 1 66 118 164 177 196 211 229
Conbi ned 2 66 125 179 201 218 232 249
VIl Fenale 3 66 125 180 204 224 243 256 272
Mal e 0 - - - - - - - -
Conbi ned - - - - - - - - -
Total Fenule 188 69 130 184 218 245 261 259 272
Mal e 92 70 125 168 202 221 215 229

Conbi ned 287 70 129 178 211 237 255 251 272
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Tabl e 2. Conparison of backcal cul ated | ength ar various ages of
Cascade Reservoir yellow perch with other yell ow perch popul ati ons.

Total length (nmm) at annul us
Locati on Sex 1V \% Vi Vil M1l IXX X Sour ce
Cascade Reservoir, Mal e 69 130 184 218 245 261 259 272
| daho Ferale 70 125 168 202 221 215229 -
Conmbined 70 129 178 211 237 255 251 272
Lake Erie Mal e 91 168 213 239 257
Ferale 94 170 218 249 272 287
Conmbined 94 170 216 241 264 279 Jobes, 1952
Lake of the Wods,
M nnesot a Combined 97 137 178 204 230 251 262 278 280 273 303 Car | ander
1950
Lake Gahe, Mal e - 128 158 179 201 213
Sout h Dakot a Fenal e - 134 167 191 207 224 Nel son and
Conmbined 69 132 165 189 206 219 Vel burg
1977
Lake Shar pe, Mal e - 146 155 179 193
Sout h Dakot a Ferale - 152 170 187 204 Nel son and
Conmbi ned 62 149 167 184 200 Vel burg
1977
Lower Thonpson Lake,
Mbnt ana Conbi ned 48 86 112 142 168 279 Echo, 1954
Lake Opi ni con,
Ontario, Canada Combined 65 96 119 136 151 167 186 280 Keast, 1977
Table 3.- Fulton's condition factor (K) for yellow perch 37-70 mm
(age 0), 90-129 mm (age 1), 180-220 nmand all length classes conbi ned from

Cascade Reservoir

1986-1987.

1986 1987
K K
Length class (mm (x 10) n (x 10) n
39-79 0. 881 308 0.979 78
90- 129 1.025 140 1.042 17
180- 220 1.196 297 1. 205 76
39- 319 1.092 1293 1.104 250
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Di scussi on

Yel | ow perch popul ati ons often have large fluctuations in year class
strength (Forney 1971; Busch et al 1975; Eshenroder 1977; and Nel son and
Wal burg 1977), with up to 40-fold changes in abundance for North Anerican
perch popul ati ons (Forney 1976; Eshenroder 1977; and Nel son and Wl burg
1977) and as high as 400-fold for Eurasian perch (Kipling 1976).

At Cascade Reservoir during 1986 and 1987 we found evi dence of |arge
di fferences in abundance of the age groups between years (Table 4). W
found evidence that strong year classes of yellow perch were produced in
1984 and 1987, and weak year classes were produced in 1985 and 1986.
Evi dence for a strong 1987 year class was the catch per unit effort of age
O perch in tow nets and beach seines; 35 tinmes nore fish caught in 1987
than in 1986 in tow nets and 132 times nmore fish caught in 1987 than in
1986 with a beach seine.

The catch rate of age | fish in a beach seine in 1986 was 36.5 tines
larger than in 1987, an indication that the 1985 brood year was stronger
than the one in 1986. Age | fish were also nore abundant in the 1986 traw
catches than in those of 1987

The 1984 brood year was also relatively abundant based on trawl catch
rates of age Il fish in 1986 and age Ill fish in 1987. Fish fromthe 1984
brood year nade up 64.5% (16.1 fish/haul) of the catch in 1986 (age Il) and
88.2% (41.8 fish/haul) in 1987. Data fromgill netting in 1986 and the
creel survey in 1987 support the idea that 1984 was a strong year cl ass,
with 52.0% of the net catch and 82.3% of the harvest being fromthe 1984
brood year.

Factors which may regul ate year class strength of yell ow perch are
nunerous, but many studies report a strong neteorol ogi cal influence (Koonce
et al. 1977). Strong year classes of percids generally occur during years
wi th higher and nore stable air and water tenperatures (Cl ady 1976; Craig
and Kipling 1983; Kalleneyn 1987), while wind velocity is usually
negatively correlated with year class strength (C ady 1976; Nel son and
Wal burg 1977). At the Proceedings of the International Percid Synposium
(PERCIS) held in Ontario, Canada in 1976, 23 researchers reported
nmet eor ol ogi cal conditions affecting the abundance of yell ow perch year
cl asses (Koonce et al. 1977). Another indication of a strong
nmet eor ol ogi cal influence on year class strength of percids are the
synchronous fluctuations in abundance whi ch occur over relatively w de
geographi ¢ areas (Eshenroder 1977).

St udi es which found a rel ationship between wind velocity and year class
strength generally attribute |osses to the displacenent of egg strands

caused by wave action. Wave action can result in significant nortality
especially in water bodies |acking suitable substrate for the attachnent of
egg strands. This condition is common in reservoirs because of | ow water
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Table 4.-Catch rates of yellow perch by age class for tow nets, beach
seine, traw, gill net, and creel survey during 1986 and 1987 at Cascade
Reservoir, |daho.

Yel | ow Perch Catch by Age C ass

Age 0 I Il 11 IV Tot al

Tow Net - Catch/5 min tow

1986 3.49 0.00 0.00 0.00 0. 00 3.49

1987 122. 65 0.00 0.00 0. 00 0.00 122. 65

Beach Sei ne - Catch/ haul

1986 29 03 1459 0.26 0.05 0. 00 53.93

1987 5163. 00 0.41 0.53 5.88 0. 08 5169. 90

Trawl - Catch/5 m n haul

1986 4.30 16. 05 2.50 0.08 22.93

1987 0. 69 3.54 41.70 1.34 47. 27

G 1l Net - Catch/h/100 nt

1986 0. 00 0.24 1.10 0. 36 0.42 2.12

Creel Survey - Catch/angler h

1987 Bank 0.00 0.00 0. 05 1.67 0. 30 2.02
Boat 0. 00 0.00 0.04 1.41 0. 27 1.72

| evel s during the spring spawni ng period. Cady (1976) reported that

physi cal destruction and displacenent of egg strands occurred in Oneida
Lake, New York during periods of high w nds. Treasurer (1983), however,
found no rel ati onship between wi nd and year class strength of Eurasian
perch (Perca fluviatilis) in Lochs Davan and Ki ncord, Scotland where egg
strands were deposited over aquatic vegetation. Beckman and Elrod (1971)
associ ated a decline of yellow perch in Lake Cahe in North and South Dakot a
to a loss of suitable spawning habitat. During filling of the reservoir,
and shortly after full storage was reached, they found that inundated brush
was utilized for egg deposition and strong year classes of yellow perch
were produced. Fish spawned over nud and rubble after the subnerged
terrestrial vegetation deconposed, and strong year classes were produced
only during high water years.

In Cascade Reservoir, yellow perch abundance may be regul ated by
nmet eor ol ogi cal conditions during the spawni ng, incubation, and |arval
stages. Yellow perch prefer to spawn in shallow water (1-3 n), over
submerged vegetation, fallen |ogs, and other underwater structures. Eggs
are extruded in a single gelatinous nass that is sem -buoyant (Scott and
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Crossman 1973). In 1986, perch spawned during April and May in Cascade
Reservoir over mud and silt substrate. A nore suitable substrate for the
attachnent of egg strands was not present because of |ow water |evels and
t he absence of innundated terrestrial and aquatic vegetation. Many egg
strands were washed onto the shore by frequent spring storns.

At Cascade Reservoir linmted sanpling each year, using one or nore of the
techni ques investigated in this study, could be used to investigate the
effects of wind, water tenperature, and reservoir elevation on year class
strength of yellow perch. Water tenperature data is collected at the dam
by 1daho Power Conpany personnel and reservoir elevation information is
avail abl e fromthe Bureau of Reclamation. Wnd velocity data is not
available at this tine. It would be advisable to obtain a portable weather
station to nmeasure wind velocity during the spring spawning period. A
| ocal honeowner or nenmber of the Concerned Citizens for Cascade Reservoir
group (CACR) could be recruited to operate the equiprment. Correl ations of
catch, neteorol ogical, and hydrol ogi cal data could be used to deternmine if
these factors affect yell ow perch abundance in Cascade Reservoir.

The techni ques which were devel oped during 1986 and 1987 can be
effectively used to follow fluctuations in the abundance of perch in
Cascade Reservoir. Depending on the type of infornmation desired and the
amount of tine and effort available, some techniques will be nore
beneficial than others. A minimal effort would be the determ nation of
year class strength of age 0 and | yell ow perch with beach seine haul s,
whi ch could be correlated with meteorol ogi cal data. Approximately 10 days
of effort each year by 2 workers woul d be needed.

Beach seining was the nost effective gear for following fluctuations in
perch year class strength. Age 0 and age | perch are vulnerable to capture
in a beach seine and have distinct |ength frequency distributions so age

anal ysis is not necessary. Sanpling should be done after 15 August when
perch are fully recruited to the seine and conpl eted before 15 Septenber
because young perch nove offshore during late sumrer and early fall (Forney
1971). In 1986, our seine catches declined during COctober, probably a
result of an offshore nmovenent.

C ady (1976) and Koonce et al. (1977) reported year class strength of
yel | ow perch was determ ned by the end of the first sunmer of life (age 0),
but Forney (1971) found year class strength was not established until the
second sunmer (age |). Beach seining data will allow conparisons of year
class strength between age 0 and | to determ ne when year class strength is
establ i shed in Cascade Reservoir

Sanpling with a seine is relatively easy and i nexpensive: tw workers
with a small boat and a beach seine can average approximately 10 haul s per
day and collect |ength and wei ght data. The number of seine hauls needed
vari es, and depends on the abundance of yellow perch. In future years
sanpling should be initiated and after 10-12 hauls, estimtes of sanple
size should be calculated fromthe of variance estimate for that year

Tow netting was effective for deternining the relative abundance of
[ arval yellow perch. Results in 1986 and 1987 were consistent with beach
sei ning data, which indicated a strong year class in 1987. However,
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i dentifying year class strength using tow nets nay be unreliable if year
class strength is not fully established early in the first sumer of the
perch's life. Tow netting is also |abor intensive, because |arvae nmust be
separated from pl ankton and debris and identified using a dissecting scope.
Tow net sanpling would be useful for identifying factors that regul ate year
class strength, such as the relationship between | arval perch abundance and
abundance of adult spawners and/or enbryos. Tow netting would al so provide
information on early survival and grow h.

If tow net sanpling is conducted at Cascade Reservoir, day versus night
sanpling should be investigated further. W caught nore fish at night,
however, the conpari son was made between 15-25 June, a tine when nean
Il ength of larva was |onger than 15 mm Larger perch may visually detect
and swimwell enough to avoid the net (Noble 1970). Perch hatch at 5-7 nm
total length and are weak swimmers (Ney 1978). If sanmpling is conducted
soon after hatching, sanmpling during the day may be as effective as at
night. The earliest we sanpled larval perch was 28 May 1986 and the perch
averaged 8.9 mmin | ength.

Devel opi ng an i ndex of abundance for age Il and ol der perch appears
possible using trawing, gill netting, or creel survey, however, it wll
require a relatively large effort every year. Length frequency
di stributions of age classes Il and ol der overlap so that an age anal ysis
i s necessary each year to deternmine the nunber of fish in each age cl ass.

Traw i ng was useful for sanpling age | and ol der perch, however, sone age
I fish were caught in the wings of the trawl (38.1 mm stretched nesh) and
undoubtedly sonme snaller fish escaped fromthe trawl before encountering
the liner in the cod end of the trawl. If trawing is used on Cascade
Reservoir in future years a reduction in nesh size of the wi ngs and body of
the traw should be considered. Small nesh trawl s have been used to sanple
age 0 perch at the end of the first sunmer of life (Noble 1975).

Trawl ing was effective in the southern portion of Cascade Reservoir.
Catches were small in the main reservoir north of Crown Point, perhaps a
result of the relatively clear water which would enable fish to see and
avoid the net. The southern portion of the reservoir was relatively turbid
resulting from stagnation and high densities of plankton. North of
Sugerl oaf Island sanpling with the trawl was difficult because of nunerous
tree stunps and other obstructions. Trawling the southern portion of the
reservoir nmay accurately represent perch abundance in the entire reservoir.
Trawl sanpling should be conducted at depths between 3-8 m Two workers
can average 9 trawl hauls per day, and collect |length and wei ght data and
scal e sanples. Traw i ng would be useful for collection of fish for
determ ning the rel ationship between growh and abundance, obtai ning
stomach sanples for food habit studies, sanpling adult perch during the
spawni ng period and deternining year class strength.

Gl netting yielded results simlar to trawling in 1986 (Table 4), and
can be used to deternine relative year class strength of age | and ol der
perch, although it was the least preferred method. G Il netting was
di scontinued after the 1986 field season because it required nore effort
than ot her sanpling methods. We fished gill nets for 10 days and netted



32

756 perch conpared to 806 perch captured in 5 days of trawling in 1986, and
3120 perch with 10 days of trawling effort during 1987.

The Iimted creel survey we conducted in 1987 yielded results sinilar to
those found by trawing. Like trawming and gill netting, creel survey data
is difficult to separate into age classes with only I ength frequency data.
In 1987, we spent 10 days on the survey and recorded 3713 perch caught by
boat and bank angl ers.

Scal e anal ysis and age-length keys were necessary to determ ne age of
fish during the summer and cal cul ation of length at vari ous ages was used
to deternmine length at annulus formation. Length frequency data was usefu
for determ ning nean | engths of age 0 and | perch, but not ol der perch. A
conpl ete scale analysis is necessary each year that indices of abundance
are devel oped for perch ol der than age |

Perch popul ati ons may exhi bit conpensatory changes in growh in response
to changes in popul ation density. At |ow densities growmh nmay increase
whil e the opposite occurs at high | evel s of abundance (Schnei der 1975
Nel son and Wl burg 1977). Not all attenpts to correlate growmh with |levels
of abundance have been successful (Forney 1971; Ney and Smith 1975; Noble
1975). Noble (1975) stated that high densities of young perch could reduce
nunbers of Daphnia through predation resulting in reduced growmh of young
perch, but he found little relation between |evels of perch abundance and
growt h. He believed that numerous other factors were involved in
regul ati ng Daphni a production in Oneida Lake. O her researchers have found
grow h correlated with tenperature (Jobes 1952; Ney and Smith 1975), food
availability (Ney 1978; MIls and Forney 1983) and length of grow ng season
(Nakashi ma and Leggett 1975). Variable growh rates of perch are a result
of neteorol ogi cal and bi ol ogi cal processes which affect food availability
and utilization, conpetition, and predation (Ney and Smth 1975).

Growm h of yell ow perch in Cascade Reservoir was variable during 1986 and
1987. Based on the age-length keys devel oped for fish collected in August,
femal e and nal e perch age Il and 111 were longer in 1986 than the same age
fish in 1987 (Figures 22 and 23). Identification of factors which affected
grow h rates were beyond the scope of this study and nore direct
conpari sons of growth between years was not possible with our data because
of differences in size selectivity of sanpling gear

Mal e and femal e perch in Cascade Reservoir grow sinmilarly until age |
when femal es were | onger and heavier than mal es. These findings are
simlar to those of Brazo et al. (1975); other studies have detected
differences in growh between nales and femal es begi nning at age | (Scott
and Crossman 1973).

Perch were heavier for a given length in 1986 (b = 3.26) than in 1987
(b = 3.14) based on | ength-weight regressions (Figure 25 and 26). Perch in
Cascade Reservoir weighed less at a given length than perch in Lake
M chigan (b = 3.30-3.40) (Brazo et al. 1975). Condition of age 0 perch was
hi gher in 1987 (b = 3.55), a strong year class, than in 1986 (b = 2.75)
when young perch were | ess abundant. Condition of perch 90-129 nm and 180-
220 mm was al so higher in 1987 than in 1986 (Table 3).
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Fulton's condition factor assumes an unchangi ng body form (b = 3) but the
actual values cal cul ated froml ength-wei ght regressions of our data ranged
from2.75-3.56. Condition of perch was higher in 1987 when strong year
classes of age 0 and |V fish were present, than in 1986 when age ||| perch

wer e nost abundant.
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